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J- y Redeeming Reactors
To design and develop today's most
technologically advanced defense products,
General Dynamics requires the talents ofmany
highly-motivated Engineering and Scientific
graduates.
This year, nearly half of our 1,500 technical
hires vjill be in Electrical/Electronic Engineering
and Computer Science —goal-oriented,
high-performance students who will graduate
in the top half of their classes.
Ifyou are one of these top performers,
explore the wide range of opportunities
available in the following technologies:
Aeronautics, Advanced Signal Processing,
Radar Systems, Embedded Software, Lasers and
Electro-optics, Composite Structures, VLSI,
Non-linear Structural Analysis, Robotics and
CAD/CAM.
At General Dynamics, you will work with our
innovative professionals in applying these
technologies toward a wide variety of
aerospace, computer systems, electronics,
shipbuilding and military land vehicle
programs. Plus, you can stay current in your
field and make the most ofyour career
through our corporate-wide training and
lifelong education programs.
Don 't settle for less than state of the art in
your career See your Placement Office for a
campus interview with General Dynamics.
I
'/
1 \
GENERAL DYNAMICS
An Equal Opportunity EmployenU.S. Citizenship Required
October 1985 Volume 101, Issue 1
lllinoisTechnograph
The person charging this material is re-
sponsible for its return to the library from
which it was withdrawn on or before the
Latest Date stamped below.
Theft, mutilation, and underlining off books ore reasons
for disciplinary action and may result in dismissal from
the University.
To renew call Telephone Center, 333-8400
UNIVERSITY OF ILLINOIS LIBRARY AT URBANA-CHAMPAIGN
Lind
mpus puts
gy-
On the cover: The
core of the
Advanced Triga
nuclear reactor
bombards various
materials with
neutrons for use in
further research.
The University has
had a critical
reactor since
October!], I960
(photo by Mike
Brooks).
Illinois Technograph Statement of Ownership
Editor-in-Chief of the lUtnnis Technograph is Mar\ McIDowell,
620 E John Si
,
Champaign. IL 61820 General Manager of Ihe Ijlini
Media Company is E Mayer Majoney. Jr , 704 Harmon, Urtoana, II
61801
The lllini Media Company is a nol-for-prDfu organization estab-
lished in the State of Illinois in 191 1
.
Average number of copies of each issue during the pnsceding 12
months: 4200 Annual subscnption rate: $7.00, Paid circulation
ihttiugh dealers and earners: none Average mail subscnptions preced-
mg 12 months; 1066- Fnse distnbuuon preceding 12 months: 3034. No
copies distnbuted to news agents. Total distribution preceding 12
months: 4100, Office copies preceding 12 months: 100. Total average
distnbution 4200, No paid circulation through dealers or camera-
Actual Apnl mail subscription: 1065. Free distribution at the Engineer-
ing campus of Utc University of Illinois nearest to filing date: 2935.
Total distnbution nearest to filmg date: 4000. Actual number of office
copies nearest to filing date: ItX) 1 certify that the statements made
atiove by me are correct and complete: E Mayer Maloney, Jr . Pub-
Qvations 12,
matter, October 30, 1920, at the post office at Cfiarr^paign,
Illinois uncJer Ihe acl of f^arch 3, 1879 Illinois
Technograph is a member of Engineering College
fvlagazines Associated
Mary McDowell
:tion Editor Michael Lind
Editor: Mike Brooks
es Editor; Bob Janssens
Editor: Eric Guarin
];opy Editor: Dee Bartholme
y. Charlie Musto
L161-O.1096 Design: Robert Baittie
KuDlisher: E. Mayer Maloney, Jr
Production Manager Geoff Bant
Editorial Staff: Scott Brun, Fred Brunner
Sally Cohen, Cheryl Danke. Jeffrey Dobos,
Stephen Ferree, Chris Gerrib, Ashraf
Hameedi, Jeff Hamera. Raymond
Hightower, Steve Lotz, Andrew Koepke,
Peter Lei, Jeff Mote, Pam Susemiehf Steve
Tongue, Bill Weiss, Jay Zeff
Editorial Tech Teasers
It seems that every generation of stu-
dents must be classified by the media.
Those of the 1920's will be forever im-
mortalized by their goldfish swallowing
antics. In the I950's, everyone was sup>-
posedly a wholesome, cleancut, all-
American type who dreamed of eventually
living in a white picket fence enclosed
suburban house. The youth of the 60's
were typified as rebellious, wire rim bes-
pectacled drug abusers, but they were at
least given credit for believing in and
fighting for an ideal.
Students of the 80's are given no
such mercy. We are perceived as being
materialistic, success and status oriented
creatures who act only in ways that will
benefit ourselves and our careers (no one
has merely a job any more).
In some respects, this classification is
warranted. Students don't seem to get in-
volved on campus just for fun anymore;
they do it only to have something that
looks good on their resumes. People are
not concerned with laws which aid the
pcxir and elderly but are very worried ab-
out tax shelter regulations. The only time
the local senator is written to is when a
tuition increase is being considered.
Engineers are probably the ones
worst afflicted with this attitude. With
only 7.5% of last May's graduating
seniors listing themselves as still available
for employment, we know we will most
likely get jobs. With an average starting
salary in the college of $27,432 per year,
we know they'll be good ones. This
leaves us free to go for the bucks, get our
B.M.W.'s, and plan our vacations in our
time-sharing condos without too much
concern with anything else, right?
Not exactly. Our technical degrees
from a top-ranked engineering school put
us in a position to be on the forefront of
new scientific advances—advances which
could have wide spread repercussions on
modem society.
It is important that we break away
from our stereotype of dollar chasing pre-
yuppies and make a concious choice as to
what our creativity leads to. If you believe
in the necessity of stockpiling nuclear
warheads and the Star Wars program,
then you should have no qualms about ap-
plying your skills toward these ends. It
doesn't make sense, however, to partici-
pate in a nuclear freeze rally on the
weekend and then to show up Monday
morning to continue working on a project
that will eventually be used to improve
the range of ICBM's. Similarly, you
should consider if your ideas are being
used to economically aid some country
whose political ideology is in direct con-
flict with your own. If your creativity
helping to expand a corporation which has
racist or sexist policies or which builds
unsafe facilities in third world countries so
as to exploit the lack of labor and en-
vironmental regulations, you might want
to think about what you are directly sup-
porting through your work.
Realistically, probably none of us
will invent a DeLorean time machine that
allows us to go back in time and meddle
in our parents' teenage romances. We do,
however, have the potential to make in-
credible technical achievements. It would
be a very sad fate if our press-conceived
image was proven correct, and we
allowed our brain power to be sold to the
highest bidder without regard to its final
application.
Illinois Technograph invites letters in response to
its articles and editorials, or any ottier items of in-
terest to its readership. Articles, photograptis. and
ottier contributions will also be considered. Let-
ters must be signed, but names will be witheld
upon request.
1. What is the greatest value in coins
that somebody can have without being
able to give change for a dollar bill?
2. If this circle has a radius of r,
what is the length of hypotenuse AC?
3. In order to prove he is worthy of
his name, Mark S. Mann asks his brother
to throw a baseball in the air, and then he
shoots at it with his hunting rifle. If three
pieces of buckshot embed themselves in
the rapidly spinning ball, what is the
probability that they all lie in the same
hemisphere?
4. For those people who aced Che-
mistry' 101, what does this formula repre-
sent?
Fe '
Fe Fe-3
Fe '
5. An ocean liner is on its way from
New York to Europe. Somebody flies
over it in an airplane and drops a penny
out of the cockpit. Which occurrence will ( l"
raise the level of the Atlantic higher: ^J
a) The penny falls on the deck of the
ship.
b) The penny falls into the water.
( ^
Answers on page 11
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Advance.. .explore the limits of your career at Arizona Public Service Company. With
solid management support, state of the art technology and developed career enhance-
ment programs, we'll make the most of your skills and education in our dynamic utility
company.
As Arizona's largest supplier of electricity, we offer specialized training programs to
new Electrical. Mechanical, Civil and Nuclear engineering graduates. Our Training and
Orientation for New Engineers (TONE) program gives you a general, but thorough over-
view of the company and allows you to choose a.ssignments leading up to a permanent
position that best matches your qualifications and career interests.
APS has the resources, incentives and rewards to shape potential into real achievement.
Advance with us. For more information regardfng the disciplines we currently .seek,
please contact your Placement Office for possible on-campus interviews. Or, .send
resume to: D. Bentler, ARIZONA PUBLIC SERVICE COMPANY. Employment Office,
Dept. U1/F85, P.O. Box 53999, Station 1102, Phoenix, AZ S,''>()72-3999.
Arizona Public Service Company
Specializing In Bright Futures
University Flexes
Computer Muscle
The University has long been renowned lor the ex-
cellence of Its computer lacllltles. This excellence
has now achieved nationwide prominence as the
school becomes home to the National Center lor
Supercomputing Applications.
The University has many traditions, in-
cluding football games, homecoming, and
Chief llliniwek, but also important is the
tradition ofconducting the highest quality
research possible. With the installation of a
Cray X-MP/24 supercomputer at the begin-
ning of September, that tradition will con-
tinue far into the future.
Since the Cray is such a powerful
machine, it will not be treated as just another
computer to run a program on. Instead, it
will become the hub ofa sophisticated re-
search center, dedicated to solving previous-
ly unsolvable problems. Obviously many
such problems surface in the engineering
world, but the center will actually cater to
any researcher of any discipline who has a
purpose for the machine.
Called the National Center for Super-
computing Applications, or NCSA, the cen-
ter was made possible with funding from the
National Science Foundation. Larry L.
Smarr, professor of astronomy and director
of the center, estimated that state and nation-
al funding should total about $75 million
over five years. Of this, the initial configura-
tion costs $ 1 1 mill ion
.
Cray Research, Inc. packed quite a lot
ofpower into this machine. The X-MP/24 is
really two processors operating simul-
taneously. Both have access to four million
words of 64 bit, high speed memory. When
a task needs more memory, 32 million words
of solid state disk storage are available,
along with substantial magnetic disk space.
Solid state disks add even more to the
virtual memory size of the computer. Con-
ventional hard disks are devices which mag-
netically store data on a disk. A solid state
disk works similarly, but stores data electro-
nically. Both are used to store more data than
the computer can use at one time, but a solid
state disk is several times faster. Utilizing
Larry Smarr, director ol the National Center lor Su-
percomputing Applications, stands next to the Cray
X-MP 24 Supercomputer. With Its extremely last dual
processors, the new supercomputer will enable re-
searchers Irom all fields to solve more complicated
problems than ever belore.
both types of disks gives the Cray an addi-
tional speed advantage over computers with
only hard disks.
Fast memory and disks are imjxjrtant,
but the real power of the X-MP lies in its
central processors. The X-MP/24 contains
two processors, operating simultaneously.
This design is a great improvement over
ordinary computers, which contain only one
processor. Instead of plowing through an
entire program, each processor receives
different tasks to complete simultaneously.
In this manner, a program runs quicker and
more efficently than is otherwise possible.
If two processors are efficient, why not
add more? NCSA will add more, most likely
in the third quarter of 1986, At that time the
supercomputer will be upgraded to a Cray
X-MP/48 with four processors, eight million
words ofmemory and more solid state disk
storage.
Just as unique as the features of the
Cray is the cabinet it is housed in. Instead of
a standard rectangular cabinet, the X-MP
resides in a bright red 270 degree arced
Michael Lind
cabinet
.
Cray ' s engineers chose this con- VB|
figuration to pack components as densely as
possible and minimize the distance any
elctrical signal has to travel . To prevent
overheating, the cabinet also houses a liquid
cooling system.
Unbelievable as it may seem, the com-
puter occupies only 1 1 2 square feet of space
in the Astronomy Building. NCSA chose
this second floor space appropriately, as the
former occupier of this location was ILLIAC
IV, the fastest computer in the world from
1972untill982.
Though a fascinating room historically,
the magnificence of second floor Astronomy
fades when compared to the soon to be com-
pleted "Intellectual Center" (IC). The IC
will house technical support staffand work-
stations for various researchers. This build-
ing will be the center of activity, with train-
ing programs taking place often and resear-
chers from many different disciplines com-
ing together to use their common tool
.
Workstations for the Cray will be orga-
nized in a practical network arrangement.
Most will be IBM-XT's, IBM-AT's and
Macintosh XL's, allowing users to prepare
programs at home or in the IC . Similar work-
stations will eventually exist across the coun-
try, allowing use of the Cray from thousands
of miles away.
In addition to these normal worksta-
tions, special stations will provide three
dimensional and high resolution color
graphic displays. After the program has run,
facilities to print microfilm, microfiche,
slides, movie frames and standard paper out-
put will aid in the interpretation of data.
All of this jxjwer is enough to wet the
appetite of any computer user, but just who
will get to use this valuable machine? Com-
puter time will be in high demand, therefore
time will be allotted on the basis of the
overall quality of a research proposal and on
continued on page 8
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FELLOWSHIPS
Since 1949, more than 5.000 men and women have
earned advanced degrees in engineering and science
with the help of Hughes fellowships The Hughes com-
mitment to furthering your education and your career.
Ivlore than 100 new fellowships will be available m
the coming year for graduate study in:
Engineering (Electrical, Mechanical, Computer
Systems, Aeronautical, Manufacturing)
Computer Science
Applied Math
Physics
As a Hughes Fellow, you could be studying for your
(Master's, Engineer, or PhD degree while receiving:
Tuition, books, and fees
Educational stipend
Full employee benefits
Relocation expenses
Professional-level salary
Summer employment
Technical experience
Total Value: $25,000 to $50,000 a year.
You'll also have the opportunity to gain valuable
on-the-job experience at Hughes facilities in Southern
California and Arizona while you're completing your degree.
Hughes Fellows work full-time during the summer.
During the academic year. Work Study Fellows work
part-time while studying at a nearby university; Full
Study Fellows attend classes full-time
Since Hughes is involved with more than 92
technologies, a wide range of technical assignments is
available. An Engineering Rotation Program is also
available for those interested in diversifying their work
experience
Hughes Aircraft Company
Corporate Fellowship Office
Dept f>/1EC, BIdg C2/B168
P O Box 1042, El Segundo, CA 90245
tvlinimum G PA —3 0/4
Proof of US Citizenship Required
Equal Opportunity Employer
PIONEER THE FUTURE
Hughes Aircraft Company, Corporate Fellowship Office, Dept. MEC
BIdg. C2/B168, P.O. Box 1042, El Segundo, CA 90245.
Please consider me a candidate for a Hughes Fellowship and send me the
necessary information and application materials.
HUGHES
PLEASE PRINT: Name
City
I am interested in obtaining a IVIaster's.
in the field of:
State Zip
Engineer degree Doctorate
.Rotation Program Interest.
DEGREES NOW HELD (OR EXPECTED)
Bachelor's Date Field_
IVIaster's Date Field_
.
School.
School.
.
GP.A.
G.PA..
US Citizenship Required WRITE YOURSELF IN
Responding to
Reactor Rhetoric
Recently, media
coverage of nuclear
power has focused on
tlie halting of nuclear
construction projects.
Despite the recent lack
of plant construction
and Three Mile Island,
the nuclear
engineering field still
has room for growth.
Ever since the days of Jane Fonda's
histrionics in the "China Syndrome,"
nuclear energy has been berated by the
media. Any American newspaper reader
has been bombarded with articles insisting
that nuclear reactors are an uncontrollable
threat to the environment, that using nuc-
lear fuel renders the public prey to ura-
nium thieving terrorists, and that a nuclear
meltdown in ones own backyard is immi-
nent.
Now, however, the tone has shifted.
Instead of directly attacking any particular
aspect of its feasibility, current main-
stream literature suggests that the nuclear
era is at an end and will eventually be eli-
minated as a viable, cost-efficient energy
alternative. Is this more media hype, or is
the atom to be abandoned as an energy
source of the future.?
Admittedly, the industry has had
some rough times in recent years. Every
domestic reactor ordered since 1 974 has
been cancelled at some stage of construc-
tion. No new plants have been ordered
since 1978, and U.S. utility companies
have spent $15 billion on cancelled and
abandoned plants. This has led directly to
higher utility bills for consumers. Even
the reactors that are eventually completed
go over budget. A Department of Energy
survey of 47 reactors found that thirty-
four cost twice as much as was originally
budgeted, and thirteen were quadruple
their budgeted allocation.
One of the main reasons for the
problems besetting the nuclear industry,
according to Barclay G. Jones, associate
chairman of the College's nuclear en-
gineering program, was the change in the
increase in demand for electricity. It fell
from -I- 7% per year to + 2% per year.
He cites two causes for this decline. The
first was the 1972 Arab Oil Embargo.
This awakened the public to the need for
conservation, which had a major impact
in reducing the amount of consumption
increase. Secondly, the nuclear plants that
were being built were more efficient, and
there was a tendency to overbuild, mean-
ing that eventually the supply would over-
take the demand.
Another major contributing factor
was a direct result of the Three Mile Is-
land incident, which occurred in March,
1979. Following that event, the Nuclear
Regulatory Commission introduced hun-
dreds of new requirements and regula-
tions. Many of these applied to plants
under construction, which caused delays
and increased costs. The greater number
of new regulations also made it in-
creasingly difficult to obtain a permit to
build a plant. Whereas it used to take
Kevin Boulals, gradu-
ate student In electrical
engineering, and Frank
Venneri, graduate stu-
dent In nuclear en-
gineering Install an x-
ray counter onto the de-
nse plasma focus at the
Nuclear Radiation
Laboratory. The dense
plasma focus Is being
used for fusion and x-
ray research.
seven or eight years to obtain permission,
it now takes between ten and fifteen
years.
It's not time to toll the funeral bells
for nuclear power, though. The problems
such as overbuilding and coping with
more regulations are those associated with
a modem, growing industry, not one
ready for an artificial respirator. Nuclear
energy on the commercial market is still
relatively young. In the initial stages,
manufacturers were in a rush to produce
functioning systems. There was no indus-
try-wide standardization. Now, in the lull
of the rush, manufacturers can redesign
and reevaluate their product. The changes
in the design of safety equipment must
now be incorporated into new reactors.
This situation is somewhat analogous to
that of the early days of the automobile,
in which there were no traffic laws, emis-
sion standaids, or automatic air bags, yet
it survived the onset of federal regulations
to become a multibillion dollar industry.
Clearly, the problems are related more to
growing pains than to deathbed symp-
toms.
Nuclear energy is certainly a feasible
option from an economic standpoint. It
continued on page 8
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THE PRODUCTS OF
YOUR IMAGINATION
BRING THEM TO
LIFE AT HARRIS.
With over twenty-five separate divisions
in four different business sectors, you can
be certain ttiere's plenty of room for
creative thiinking at Harris.
Today, we're a highity respected member
of thie Fortune 200 withi annual sales of
$2.3 billion. ..a leader in state-of-thie-art
communication, information processing
and microelectronic products. Products
ttiat include integrated circuits, super-
minicomputers, two-way radios, custom
satellite and data communication sys-
tems, word processing equipment, and
much more.
Most important, we recognize that it took
great ideas from people like you to put
us where we are today. And thafs why
you can be sure your imaginative work
will be noticed at Harris—and amply
rewarded.
Career openings exist in California,
Florida, Georgia, Illinois, New York and
Texas for graduates with a Bachelor's
or advanced degree in EE, ME, IE, ChE,
Computer Engineering, Computer
Science or Physics.
So if you think you have good ideas for
us, here's a good idea for you: contact
your Placement Office for more details
on Harris, or write to: Director, Corporate
College Relations, Harris Corporation,
1025 W. NASA Blvd., Melbourne, Florida
32919.
An Equal Opportunity Employer, M/F/H/V
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TAKING TECHNOLOGY FURTHER
Reactor continued from page 6 Computer continued from page 4
costs less to generate electricity from ura-
nium than from coal or oil. According to
an article in National Review, including
construction costs, the price of nuclear
generated power is 3.l0/kilowatt-hour,
while coal costs 3.5^ and oil costs 7.00.
Nuclear power is also safer from an
environmental standpoint as well. Coal
fired plants are responsible for pollution
leading to acid rain and the green house
effect. Effective coal scrubbers which
would reduce the sulfur levels and lessen
these hazards are still in the developmen-
tal stage. Once they become implemented
in industry, they are sure to raise the price
of coal generated electricity even higher.
There is also the matter of demand.
While the rate of increase in consumption
has fallen, the consumption is still on the
rise. Nuclear energy currently provides
20% of the nation's electrical needs. This
will have to increase to meet the growing
demand, as other alternatives such as solar
energy have not been shown to be econo-
mically feasible in terms of use for central
electric power generation.
Stepping up the use of nuclear power
has certainly been the trend among other
industrialized nations. France obtains over
50% of its f)ower needs quite cheaply
from 43 nuclear plants. 24 more are either
under construction or have been ordered.
The only country to ever be the victim of
a nuclear bomb. Japan, currently has 31
operating plants with 14 more either
ordered or under construction. The ground
has been broken for the use of nuclear
power on a worldwide scale.
On a local level, the nuclear en-
gineering program has not been unaffected
by the slump, but is still a maturing, vital
program. According to Jones, enrollment
peaked in 1978 at which time there were
over 140 undergraduates and over 105
graduate students. Following Three Mile
Island, there was a general decline in en-
rollment. For the past two years, the en-
tering freshman class had numbered 18,
but this year it nearly doubled with 35
students entering the program this August.
The employment prospects in nuclear
power for these students are quite promis-
ing. Jones said that while the market is
soft among reactor vendors who design
new reactors, there are still many opportu-
nities for jobs with utility and support ser-
vice companies. The large number of reg-
ulations that the NRC has mandated has
created many jobs for engineers to imple-
ment them.
Statistically, only 5.6% (1 student) of
May's B.S. graduates were still available
for employment as of July 23, 1985. This
was the fifth lowest percentage among all
College disciplines. Nuclear engineers had
the highest number of job offers (averag-
ing 3.7 per student) and the highest aver-
age monthly starting salary ($2455).
Obviously, there is a good market for
nuclear engineers.
B.S. graduates have the third highest
graduate school attendance rate in the Col-
lege, just behind agricultural engineering
and engineering physics. About one-half
of the graduate work done in the program
is devoted to fusion research. Some work
is also done on developing other reactor
concepts including breeder reactors and
integral fast reactors.
Also indicative of a positive future is
the ongoing upgrade of the reactor prog-
ram and the addition of two new faculty
members will be added to the staff, one
of whom will serve as the director of
reactor programs. Hot labs are currently
being planned to expand the existing ex-
perimental facilities at the reactor.
The last decade has been a rough era
for the nuclear power industr\'. Despite all
of the problems encountered, it has sur-
vived and will continue to grow as an
economical, safe, and efficient domestic
source of energy for the years to come. H
its suitability to the Cray. Approval must
come from the NCSA officials and from a
National Science Foundation panel.
Already many projects are waiting for
the Intellectual Center to 0f)en its doors.
Weather concerns everyone, including
Robert B
.
Wilhelmson, a professor of
meteorology at the University. Severe
storms interest him most, and he plans to use
computer models to study them and their
accompanying hail , tornadoes and wind
downbursts. His research will help meteoro-
logists predict these hazards and prevent
some of the damage they cause.
Other projects ofan interdisciplinary
nature include the analysis of pollutant flow
through groundwater aquifers and the study
of global atmospheric circulation. Life itself
will be simulated, with several projects to
model the behavior of living cells
.
Some projects will be carried out in
conjunction with the Center for Supercom-
puting Research and Development, directed
by David Kuck. This newly created center
investigates the use of parallel processors to
speed up processing time . While the Cray
X-MP/24 has two processors, Kuck envi-
sions a computer with 1 28 processors. This
center and NCSA will work hand in hand to
develop supercomputer technology even
further.
What of the future? Obviously only a
handful of the many possibilities for the su-
percomputer have been realized. As more
people become familiar with it, more and
more useful applications will be realized. In
the next few years, with the installation of
more processing power on the Cray X-MP,
this demand will be met. Researchers across
the nation wUl be able to take advantage of
the computer through a national networking
system, making the University truly a
national supercomputer center.
Technovisions
Shooting the Works
While FarmAid was going on inside
Memorial Stadium, outside Garden State
Fireworks prepared that evening's
pyrotechnics. First the mortars (below)
were set up, the larger ones filled with
sand for stability. The shells were then
loaded and fused (lower right). After
twelve hours of hard work, the result
(right) was fifteen minutes of delight
(photos and text by Mike Brooks).
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Engineering Family Album
Some people do not
believe It, but being an
engineer Is more than
learning formulas. Here
are descriptions of
engineering societies
on campus designed to
stimulate an active
Interest In various
engineering fields.
American Academy of Mechanics
(AAM)
Thi.s group represents the smallest of all
engineering curricula, engineering mecha-
nics. Besides holding regular meetings and
sponsoring an Engineering Open House
(EOH) project, AAM sets up a photo board
in Talbot Lab of all the freshmen in engineer-
ing mechanics. Anyone interested in the
society should call Scott Parks at 332-3325.
American Institute of Aeronautics
and Astronautics (AIAA)
This Aero/Astro engineering society
has plans for several student-faculty mixers
and picnics. It will also hold monthly meet-
ings with guest speakers. Go to 105 Trans-
portation Building for more information.
American Institute of Industrial
Engineers (AIIE)
Among the varied activities sponsored
by AIIH are meetings with guest speakers
from l(K-al industries, plant trips, semester
picnics, a "take a professorto lunch" prog-
ram, and tailgate parties. Students who want
to participate can pick up an application in
Professor Kaplan's office at 232 MEB.
Alpha Phi Mu. the industrial engineering
honor society, participates in AIIE programs
and has its own tutoring and social prog-
rams.
American Nuclear Society (ANS)
Hie main purpose of the .iXNS is to
supply information on nuclear engineering
10
from a technical standpoint. It sponsors lec-
tures, field trips to nuclear plants, and tours
of campus reactors. As a student organiza-
tion, it helps freshmen with class decisions,
organizes resume writing sessions, and
sponsors a speakers' bureau. Undergraduate
and graduate students who are interested
should contact George Hrbek at 332-2264 or
Pat Hogan at 398-4524.
American Society of Agricultural
Engineers (ASAE)
ASEA is open to any engineering stu-
dent interested in agriculture. Activities in-
clude speakers, an EOH project, and several
fundraisers. Contact Jennifer Kmetz at 359-
9493 for more information.
American Society of Civil Engineers
(ASCE)
ASCE was voted best professional
society in the College last year. Members
participate in a service project and are eligi-
ble for scholarships from the national socie-
ty. Talk to Rob Twardock at 367-5530 or
Eileen Cowhey at 398- 1 1 64 to find out
more.
American Society of Mechanical
Engineers (ASME)
Besides the usual activities of engineer-
ing societies, ASME is also committed to
"having fun
.
" For more information contact
John Hinger at 328-2005.
Engineering Council
All engineering societies at the Uni-
versity belong to Engineering Council. As
the student government for engineers, it
takes the students' opinions to the adminis-
tration. Some of the many programs it spon-
sors are; EOH, Engineers' Night, the En-
gineering Speakers' Bureau, Engineering
Freshman Committee and the Knights of St.
Pat's Ball. Every year the council gives out
awards for excellence in teaching, the
Bob Janssens
advancement of student-faculty relations,
and outstanding professional and honor
societies. If you are interested in becoming
involved, drop off a note at 300 Engineering
Hall or call 333-3559.
Illinois Society of General Engineers
(ISGE)
In addition to monthly meetings with
speakers, ISGE sponsors social activities
like bowling and pizza nights. The society
recruits members through their undergradu-
ate faculty advisers. The General Engineer-
ing honor society is Gamma Epsilon.
Institute of Electrical and Electronic
Engineers (IEEE)
IEEE tries to keep students in touch
with electrical engineering industry and re-
search. It invites companies to come to talk
to students to keep them abreast of new
developments and to help them determine
what companies want in employees. The
society meets in 1 5 1 EEB every two or three
weeks. Interested students can also stop in at
the office at 247 EEB.
Society of Automotive Engineers
(SAE)
Despite the "Automotive" in its name,
SAE is a society of engineers interested in
many types of transportation. The group
sponsors speakers, plants trips, and the
annual collegiate driving championships. In-
terested students should leave a note in the
SAE mailbox in 140 MEB.
Association for Computing
Machinery (ACM)
ACM is designed "for those people
whose careers and/or interests have involved
them with any of the countless aspects of
computer science
.
" It sponsors speakers
from such places as IBM, Motorola, and '
Technoscope
Texas Instruments . Every year it sponsors an
Illinois high school programming contest. In
November, it will be holding ajob fair. To
join, go to an ACM meeting and fill out an
application.
Association of IVIinority Students in
Engineering (AiVISIE)
AMSIE intends to serve minority stu-
dents academically, professionally, and
socially. It is a member ofboth the National
Society of Black Engineers and the Society
of Hispanic Professional Engineers. Its ser-
vices include tutoring, academic advising,
and a resume book. To join call 333-3558 or
stop by 302 Engineering Hall
.
Bioengineering Society
Both LAS and Engineering students
are invited to join the Bioengineering Socie-
ty. Its program includes monthly speakers
and participation in EOH and IM sports.
Through preregistration counseling sessions
it helps students with course and professor
choices. For more information go to room
164 MEB.
Society ofWomen Engineers (SWE)
Although it exists to satisfy the special
needs of women engineers , SWE is open to
everybody. It sponsors a career night and a
resume book. The society's outreach prog-
ram gives high school students a taste of the
College. For more information, stop by 302
Engineering Hall.
Student Branch of the American
Ceramic Society (SBACS)
SBACS participates in Tailgreat and
EOH, and it publishes the lUini Ceramics
Yearbook. Meetings are every third Thurs-
day of the month in 2 1 8 Ceramics . Keramos
.
the ceramics honor society was designated
best honor society in the college last year.
SYNTON
SYNTON is the amateur radio club at
the University. Some of the many club acti-
vities are contests, ham radio classes, and
operation of the amateur radio station
W9YH. If you have an interest in ham radio,
contact Jeff Austen at 367-2647 or attend
one of the meetings which are held the first
Thursday ofevery month at 7 pm in 167
EEB.
Tau Beta Pi
The stated purpose ofTau Beta Pi is
"to confer honor," and "to foster liberal
culture.
'
' The College honor society invites
juniors in the upf)er eighth and seniors in the
upperfifth of their classes to join. The socie-
ty also sponsors services for non-members,
including tutoring, the outstanding freshman
award , and a career development seminar.
This year Tau Beta Pi will sponsor a
Strategic Defense Initiative (SDI or Star
Wars) conference on October 12th. For
more information about all these programs
call 333-3558 or go to 302 Engineering Hall.
University of Illinois Metallurgical
Society (UIMS)
UIMS is the departmental society for
metallurgical engineers. Call Ric Smith at
384— 1043 for details.
Illinois Technograph
Celebrating its 101st anniversary,
Technograph is still riding the waves of a
great centennial year. Engineering students
interested in writing, photographing, edit-
ing, producing or any other activity associ-
ated with creating the magazine for the stu-
dents of the College should consider joining.
The magazine, which supplies both technic-
al and informational articles, is published
five times a year. Tojoin, apply at the lllini
Media Co. office in the basement of lllini
Hall or at the Technograph office in 302
Engineering hall or contact Mary McDowell
at 344-42 1 7 or Mike Lind at 332-3865
From page 2
Tech Teasers Answers
1. $1.19, three quarters, four dimes,
and four pennies.
2. Draw radius BO to discover that
AC=BO=r
3. The probability is I . Three points
in a sphere always lie in the same hemis-
phere.
4. A ferris wheel.
5. A submerged body displaces its
volume, and a floating body displaces its
weight. Since copper is denser than water,
it will displace more water if it falls on
the ship.
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Technovations
Magnified 9,800 tltnes by an electron microscope,
the features on this one megabit computer chip
could |ust as well be a futuristic city. Actually, the
"buildings" are one hundredth the width of a human
hair.
Million-bit Chip Created
IBM recently prtxiuced a one mega-
bit computer memoiy chip. The chip,
which can store more than a miUion bits
of information, was made possible by the
development of a new photoresist mate-
rial A photoresist is a chemical sensitive
to light that is used to cover computer
chips during their manufacture. In order to
fabricate a certain chip, an image of an
integrated circuit is projected on the resist.
In areas where light strikes the chip, the
resist dissolves, copying the circuit onto
the chip.
The new photoresist can be used
with shorter wavelengths of light, allow-
ing narrower etched lines and thus more
memory on one chip. The new material
allows the creation of features of one
micrometer width, or one-hudredth the
width of a human hair. With prior resists,
features had to be at least two micro-
meters wide.
The material was developed at the
IBM San Jose Research Laboratory in
California.
European Supercomputer
Soon Japanese and American scien-
tists will encounter competition from a
German laboratory in the contest to build
a fifth generation supercomputer. Resear-
chers at the German Laboratory for In-
novative Computer Systems and Technol-
ogy in Berlin are working on a computer
that can perform a billion operations per
second. Other interests of the lab include
parallel processing and artificial intelli-
gence research. The research is supported
with funds from the German government
and from several international companies.
Artificial Ear
Researchers at the University of
Wyoming have recently developed a fully
programmable advanced artificial ear. It
consists of a brass cavity, a microphone,
an amplifier, and a desk top microcompu-
ter. Since any human's ear canal dimen-
sions and ear impedance can be entered at
the keyboard, the instrument can accurate-
ly mimic a wide range of human hearing
abilities. The artificial ear is used in tests
on telephone receivers, headphones, ear-
phones, and hearing aids, where using hu-
man subjects would be uncomfortable or
hannful.
Splitting Water with Sunlight
Hydrogen, produced from water with
the sun's energy, would be the perfect
fuel. Burning it in air would not release
any gases besides water vapor. Since the
water can then be split again using sun-
light, the supply of hydrogen would never
run out as long as the sun exists. Only
plants use photosynthesis as an efficient
way of splitting water molecules into hyd-
rogen and oxygen. Scientists at the De-
partment of Energy's Solar Research Insti-
tute and the University of Nebraska have
come one step closer to understanding this
biological process. By a technique that in-
volves removing individual proteins from
a small slice of spinach leaf, they have
found the location of manganese, the met-
al required for the water-splitting reaction
during photosynthesis.
Other SERl scientists, using semi-
conductor superiattices as photoelectrodes.
have made advances in the collection of
solar energy for use in chemical reactions.
If illuminated, electrons will transfer from
the superlattice electrode into a liquid
electolyte where they can be used for such
oxydation-reduction reactions as the pro-
duction of hydrogen from water.
The actual production of hydrogen
fuel from water on a large scale, howev-
er, is probably many years away.
Laser Allows Underwater Com-
munications
Engineers at the University's
Gaseous Electronics Laboratory have de-
veloped the technology for a new kind of
laser that can penetrate ocean water. Since
the mercury halide laser operates in the
blue-green spectrum, it is not absorbed by
the water like other light and radio waves.
In the past, submarines had to be close to
the surface to receive radio communica-
tions from a satellite. The new laser can
send data down as far as 200 meters,
where the submarine is safe from enemy
surveillance. The new mercury halide las-
er also has a potential to be used for fu-
ture laser surgery and other medical ap-
plications.
Bob Janssens
•
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Grants Start Rolling In
In a recent interview Samuel F. Her-
bert, president of Rose-Hulman Institute
of Technology, said that engineering
education is in a crisis. He pinpointed the
shortage of faculty and modem equipment
at engineering schools all over the United
States as a major cause. At the Universi-
ty, however, a flood of recent grants has
helped to remedy this.
Harris Corporation recently gave the
department of electrical and computer en-
gineering a second Harris 800 super-
minicomputer. The computer, which
together with peripherals is valued at
$342,000, will be used by faculty and
graduate students for work in electro-
magnetics, aeronomy, electro-optic sys-
tems, and radio astronomy. Dedication
ceremonies for the system were held
September 4.
The same department received
another grant from the Hewlett-Packard
Corporation. This one, worth $140,000,
consists of microwave measuring equip-
ment. It is intended primarily for instruc-
tional rather than research purposes.
Meanwhile, Texas Instruments, Inc.
announced the donation of more than
$850,000 in computer hardware and soft-
ware. The grant consists of thirteen "Ex-
plorer" workstations to be used in artifi-
cial intelligence (AI) and cognitive scien-
ces research. AI looks into ways of mak-
ing computers think and learn while
cognitive sciences try to understand hu-
man thinking processes.
Finally, the Amoco Foundation, Inc.
gave a total of $446,464 to the Universi-
ty. In the College, the departments of
computer science, electrical engineering,
mechanical engineering, and civil en-
gineering received funds. Other grants
»
went to chemical engineering and geology
in LAS, and to the College of Business
Administration.
New CS Department Head
In August, Charles W. Gear suc-
ceeded James N. Snyder as the head of
the computer science department. Gear is
a professor in electrical and computer en-
gineering and applied mathematics, as
well as computer science.
Faculty Win PYI Awards
This year the University again did
very well in the Presidential Young Inves-
tigator (PYI) awards. It placed in the top
six instiuitions nationwide in the number
of awards won.
The PYI awards were established to
keep at universities "outstanding young
Ph.D.'s who might otherwise pursue non-
teaching careers," according to the
National Science Foundation. Of the 200
awards granted nationwide, seven went to
the University. The College award win-
ners were: C. William Ibbs, Jr., civil en-
gineering; Hua Lee, electrical and compu-
ter engineering; George Mozurkewich,
physics; David N. Ruzic, nuclear en-
gineering; and Haeok Lee, mechanical
and industrial engineering.
Go Out and See the World!
A lot of engineering students prob-
ably think that once they get through four
years of an engineering college and find a
decent job, they have got it made.
According to the president of the Amer-
ican Society of Mechanical Engineers
(ASME), young engineers should experi-
ence the world before starting their jobs.
"All too often our B.S. graduates in en-
gineering graduate in one day and accept
a position with industry the next day," he
said. He suggested traveling cross-country
or experiencing a different culture as
possible pre-job activities for engineering
graduates.
Army Clarifies Stand
In a memo to the Champaign-Urbana
news media, an official of the U.S. Army
Construction Engineering Laboratory reas-
sured readers that joint Army-UIUC re-
search would continue. It seems that a
memo has been circulating among the
faculty in which Colonel Paul J. Theuer,
head of the laboratory', expressed his view
that those scientists hwycotting Strategic
Defense Inititiative (SDI or, popularly.
Star Wars) research should not be given
any further financial support from the
army. Later, in a letter to Chancellor Tho-
mas Everhart, the colonel expressed the
Army's intent to continue funding all re-
search.
Bob Janssens
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AT&T has shattered the information
bairier— with a beam of light.
Recently, AT&T Bell Laboratories
set the world record for ti-ansmission
capacity of a lightwave communica-
tions system— 20 billion pulses of light
r second. The equivalent of 300,000
nversations, sent 42 miles, on a hair-
thin fiber of super-ti-ansparent glass,
ut that's really getting ahead of the
Actually, the 20-gigabit record is
only one of a series ofAT&T achieve-
ments in the technology- of lightwave
communications.
But what does that record mean?
The Light Solution
To A Hea\T Problem
All of us face a major problem in this
Infonnation Age: too much data and
too little infonnation. The 20-gigabit
lightwave record means AT&T is help-
ing to solve the problem.
For data to become useful infomia-
tion, it must fii"st be quickly, acciu-ately
and secui'ely moved to a data trans-
fonner— a computer, for instance.
Getting there, however, hasn't always
been half the fun.
Metallic pathways have a limited
transmission speed, sensitivity to
electrical interference and potential
for interception— factoi-s that reduce
the effectiveness of today's poweiful
computei-s. Factoi-s that are elimi-
nated by lightwave communications
technology.
Ten Goes Into One 20 Billion Times
Three primaiy components make
up any lightwave communications
system. On the transmitting end,
a laser or light-emitting diode; on the
receiving end, a highly sensitive photo-
detector; and in the middle, super-
transpai'ent glass fibers we call
lightguides.
Installing these fibers is a major
cost of a lightwave communications
system. So, once installed they should
stay put— increased capacity should
come fi-om fibers caiTying more,
rather than from more fibei-s.
Which brings us to the 20-billion
bit-per-second stoiT— about e.xperi-
mental technology that has the poten-
tial to upgi-ade installed fiber to meet
any foreseeable capacity needs.
Using new, sophisticated lightwave
system components, we multiple.\ed
(combined) the outputs fi-om 10
slightly different colored 2-billion bit-
per-second laser beams into a single
20-billion bit-per-second data stream.
Playing Both Ends
Against The Middle
But, let's stall at the beginning—
the 10 distributed feedback laser
ti-ansmittei-s.
These poweiful semiconductor
lasers can be gi'own to produce light
of different, but veiy precise, wave-
lengths. The lasers we used transmit-
ted in the 1.5.5 micron (infrai'ed) range,
with only minuscule fi-actions ofa
micron between their wavelengths.
The jnunty and stability ofthe beams
let us jjack their ten colors into the
most efficient transmitting region
of oui" single-mode, silica-core fiber
To miike the original 10 beams into
one, a fiber fi-om each laser was fed
into a new lightwave multiple.xer-
a
l)rism-like gi-ating
that exactly aimed
each beam into the
single transmission
fiber. Over 42 miles
later, a second gi'at-
ing fanned the
20-Kieabit
, , ,
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multiplexer beam back into its
original 10 coloi-s for delivei-y to 10
exceptionally sensitive avalanche pho-
todetectors— receivei-s that convert
the light pulses back into electrical
signals and amplify them many times.
A similar avalanche photodetector
was the receiver when AT&T Bell
Laboratories set the world record for
unboosted lightwave transmission—
125 miles at 420 million bits per second.
From Sea To Shining Sea
System capacity is important. But
system reliability is vital. Especially
when the .system is going under
10 thousand miles of water— and is
expected to last for 25 yeai-s.
AT&T is going to build the fii-st
lightwave communications system
under the Atlantic Ocean. A similar
system is planned for the Pacific. In
1988, laser beams traveling through
tw-o pairs of glass fibers will caii->' the
equivalent of 37,800 simultaneous
conversations overseas, under-
water, fi-om the U.S. to Em-ope and
the Far East.
AT&T has manufactui'ed and
installed lightwave systems— as lai-ge
as the 780-mile Northeast Comdor
and as small as single-office local area
networks— containing enough fiber
to stretch to the moon and back. And
the capacity ofeach network is tailored
to meet the unique needs of its users.
Systems being installed in 1985
will be able to gi'ow fi-om 6,000 up to
24,000 simultaneous conversations on
a single pair of fibers.
AT&T is meeting today's needs with
lightwave .systems that are gi-owable,
flexible and ultra-reliable. And antic-
ipating tomon-ow's needs with a whole
spectiinn of leading-edge lightwave
communications technologies.
AT&T
The right choice.
r4985 AT&T Technologies. Inc.
Tech Profiles
Duane H. Cooper, an associate professor in the depart-
ment of electrical and computer engineering, received his Ph. D.
degree in physics and mathematics cum laude at the California
Institute of Technology in 1955. His areas of interest have been
many, ranging from radio and radar repair in the U. S. Army, to
his thesis work in particle physics, to research in the audio field.
His teaching experience at the University began in 1954
and has included courses dealing with stochastic processes, prob-
ability, communications, acoustics, and other topics. Cooper has
been connected with research efforts in many diverse areas also,
including computer processing of radar, surface waves, and
particle-beam weapon feasibility.
Cooper enjoys an enviable reputation in the field of audio
engineering; he is an internationally recognized authority in
numerous areas of this field. He has been a member of the
National Quadrophonic Radio Committee, is Vice President of
the Audio Engineering Society's educational foundation, and has
held important offices in the society such as president and vice
president as well as having served several terms on the AES
Board of Governors.
Additionally, Cooper has been selected as a Fellow and
Honorary Memeber of the AES and as a Senior Member of the
Institute of Electrical and Electronics Engineers; he holds mem-
bership in the American Physical Society and the Acoustical
Society of America. Also to his credit are over thirty published
articles and over forty patent applications. He has won many
awards including the IEEE Consumer Electronics Group's Paper
Award and the AES Gold Medal.
Currently, Cooper may be caught in action teaching EE
229 (electromagnetics) and EE 220 (circuits), or pursuing inde-
pendent research on stereo sound.
Eric Guarin
Edwin E. Herricks of the department of civil engineering
is one f)erson who does not fit the engineering stereotype of
being completely math and physics oriented. Rather than obtain-
ing a B.S. in engineering, he earned a dual degree in zoology
and English from the University of Kansas. However, his con-
cern for the environment and his small engineering course back-
round motivated him to study environmental engineering at
Johns Hopkins University. He later obtained his Ph.D., did post
doctoral work, and was on the faculty in agricultural engineering
at Virginia Polytechnic Institute.
In 1975, after several years of working for Union Carbide,
Herricks came to the University. As an environmental biologist,
he pursues research in environmental assessment and manage-
ment. For over seven years he has been snadying stream flow
needs analysis, which determines the amount of water needed in
a stream to sustain various life forms.
Highway construction projects create problems when
streams must be diverted. Herricks studies such dilemmas and
tries to obtain solutions for rerouting the stream which keep the
stream in good condition and meet engineering requirements.
Herricks teaches several environmental engineering classes
at the university. CE 241 examines the many aspects of air and
water quality, while CE 347 explores aquatic ecology. He will
also teach two new courses, CE 337. Managing Wastewaters
and Aquatic Ecosystems and CE 338. Effluent Environmental
Biomonitoring.
When not pursuing his research. Herricks likes to sail, golf
and fish in the Rockies. He is an avid Whitewater canoeist, but
because the Boneyard Creek offers few rapids, he seldom has a
chance to take out his five kayaks and canoes.
|
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Lisa Dickson, Georgia Tech '83, MajorAppliance Business Group, GeneralEleqkkjCompany
See Your Future
Through the Eyes
ofa Robot
Lisa Dickson does! She's lielping
GE create tomorrow's robot sys-
tems With "smart " robots that can
actually see, touch, and sense heat
or cold. "Adaptive" robots that can
measure how well they're doing a
job. or reprogram themselves in
moments to take on new
assignments.
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Sound like sci fi? It's as close as
your first career move. Because at
GE. we're already using robots like
these, for jobs that require decision
as much as precision.
When GE adds vision capability to
lasers and off line programming,
robotics takes a giant leap forward.
Just on the horizon are GE sight-
equipped robots that guide
themselves through intricate laser
welding. What next'i' Tactile sensor
pads to enhance GE robots with
super-human dexterity And
computer brains for "trouble-
shooting" robots whose thought
processes come close to human
intuition!
If you're fascinated by robotics, the
new frontier is happening at GE.
We not only design, build and sell
robotic systems - we're using them
in bold, new ways. Robots are an
integral part of GE manufacturing
processes, for everything from
lightbulbs to locomotives.
So consider your future through
the eyes of today's most exciting ,
technologies. If you 're that rare '
individual whose excellence is
driven by the power of imagination,
you 11 find room with a view at GE
Ifyou can dream it,
you can do it.
General Electric is an equal opportunity employer
